'1 . "j> ? 




xmprcgnating 
lha carbon to^'more^tbau one 
with- • a:. satu^^ tctl sol utioii , 
a£ te/ ..eac^ hu prcgn a t ion . 
s;p™l»"««-"J - - a jiroducts-'may: be treated 

Kb A^SsSia ted^S riy^ ^Ofo^rivatiyes from un- 

■. ''V^'l Krtrt 'lotrnnhlfi'ri'fl 





/ its weight of chrouiic'chloride; ami* (Irietl -Dated the -2n<l /lay of JaiiiiaryV 1030. . - 

. '>v?^: in ; a* current of /nitrogen -at -4pO*;'C.; : -;;c\^.r:*:WILLIAM ■ MO 
' v'>"":':>^ ■ Anliydtoua ■ • bydrogc^ri^'ifl^ride; ■ - . ^i^s ' - v r* Solicitor for* the A pplu'iints.*- " ' ; • 






COMPLETE SPECIFICATION - ' . 

Improvements, in or relating, to the Manufacture of Fluorine . 
J - :j:^^ y of AKphatic Hydrocarbons 

' .* 35 We; VFred DaViso.v 'Lkicester, of liquid state. la Specification Xu. 4i-*8,0Cl, . V. 

,:. nalsmead/ Mill Lane, St, Helens, Laucn- a patent of addition to Ihc 'befolre-men- 75 
' .- shire, -'a British" Subject, and Imperial \i6ned patent, the use of lialides^f copper, 
. . ' *; VXuBMiCAL *i I^b^^^ . Limited, of. ; silver, - gold, vzinc, cadnviuni^ mcrcurj*, 

7 -^.Imperial .Cheniical ^ House, - Millbaiik, vanadium, . manffanose. iron, - cobalt, 
40 London,' S:W,1, a :British Comj>any, do nickel and platinuni, which may be; car- 
^ hereby declare . the nature of, this inven- ried on an, absorbent solid , body, is' de- 80 

r . - tion-and- in what manner the sarnie is to scribed. • / . 

iS' be perforiiietL to be particularly*descnbe^l .' We haTc" 'mm- fnnnd. tbafj' although 
' ' and ascertain etl in and by the following. , chromium fluon<le ha\s no ' substantial 
.45 statement:— ' r': . ' ' action, upon halogen derivatives of acyclic 




\55'ty*redcting hydrogen fluq fluoride at :an elevated teiiiperature and 

' '- - i'liV tetrachloride ' vxipour in the'- presence • of - jn'the presence of a chrom iunv hal ide with 
' -S^'^^^^a^^^^^ supported on coke,\ fthe'Vaiwur of.ni saturated halogen deriva- 

' "^^^^^^ has'also been proposed as'/ {tiv'e of a lowei* aliphatic hydrocr.rbon con- 

1;;; I'Jj^^^^^^^ been: proposed .iu vtaininff'npt m^^ three carbon atoms 
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' ...r drymff;^Jt'dfft;r^ lion -chlorofluorij acnvalives oL methane 

;'' l5 *cOiroiuium «uon(le catalyst may he p'rc.-\ ore prepare.l by xt^\->9.nMr vapours of car- 
■ naretl ^bf treat inn- -freshly precipitated . \m\ ■ tetraclilorHle and hydroHuuric anil 
:^VV^..cK^om^o-•l^yJroxidt- with anueous .hydro- V'thTough * i- rea'clioiV tuhe cunfaiiiin- a 
' -V-icn'^fluorideivpastint' "t^ pro<ltict -on .-Ldvroiuium bahde. catalyst '.vhud» muv lie 
:kraixula>ed cok'e^ and- drying the mixlurfi; . pnfparud by one of tbo metliods tk-scnl.tMl 

V 20 iii Jicurroht oriucrt p^^^ ' : . . , • , , 

• V 'temi>erature5-of 4OO^(;0O-.C: ' ..V. ' . The . reaction mixture ot hydrogen 

• , A - We- fiiid that'thc 'exte'utto' whiclt fiuctr- fluoride. and carboa totrachlurule can he 

• inutioii"'of the hydrocarboa halide t^ ohttiined in a- convenient nianner by 
- ■ place' increases \viih: increasing- tempera- hubbliiig the hydro<!:en Huonde into a 

'25 ture/ and with increasing proportion- of " bulk of carbon fetrachloride niiniitaiiuMl at •J" 



tiie 



: 30 'Pf»=*iti^" *5t the reaction products (by varv- tetrachloride is^ / ) C. the ratio 
* -ing the tenVpcrature Vnd the niaguilude V volume), of UieM;^ Huorule to 

" of the'exce«(3j and' ttf'free them from uu.-* carbon tetrachloride in the mixed vapour 
• ^'converted-matenab id'an^e^^^^^^ is 0/23 : 1 , while • if the U'mperature is 

. ; : : . : coiirenienVm ^9 ^'^-J* C. . the ratio become? 

' ' :ft5 inifUhe^more^highly^d^^^^^^ . . V. /. , , 

' tiv^s" it riwy not be^^'f . reaction temperature used. must. 

^ . ' • satisfactory/vield*: unless a large propor- of courise; be les:i than the melting point 
tion of .hydroVn fluoride i J used. : of chrom'ium halide. From this point of 

The reaction products mav bejreated view it may approach tlOU' C. if chvomium 
: ■ 40 to is<date the Huoro derivatives froiii un^ Huoride '.is used, ^but temperatures alyuve lUO 
• ; converted, materialiaud>y-prpduct5, e.g.- .about oOO.. C: are.not suitabU. when the 
"/>•:: • by 'electiveabsorptioaiu5uitabIe solvents, catalyst is clirom mm chloride ilie eUeel 
. ^ ■ v. . -(jr-ty^ainuef^^^^ /*^f- ^(^"U'tirature on tlie hydroearbnn 

■ ■'■" -*■ ^Tiitioll^■: or- by /fractiohal-toildctisatiou /ol";.^^ must; also be eonsuUred. In 



- vdcrivativ&"ia'obtaincd/ I'^^ 

55 tetrd-cliIoHde'TsrthV^c^^^^^^ ^f'T''* ■^^-^-^.ni.'r, i 

- ■• • ■ - ' rivatiH'a Dvmbe'rotH^^^ denva- v bclpw about 400 C. i3 loo Ic 



. • otherwise,: and- the .-nnchanged - carbon winch \i is desired to prothire ou 

' " tetrachloride returned "to the reaction to- pcraluve. and the more h.-l. y Huonn- 

gether .with: more hydrogen fluori<le; ■ ' ; • ated couipbund.s /^'n'nnn|: he on^.i 

. /:.,^ -Where, the object is.to pro«luce.a par- time.. -In-seneral we find at a t U m- 

66 ticiilor' "fluorine :\lerU-ative '.containing pern fu res- of between -lOO and .>.>() (.. l.iU 





?^ contact times of 15' to* 25 . seconds will 
• , . funuhh ^ilat^sf;lvt6^y yields/* v.. : . . ; 
The exit guses froiii' the oriiiilyst' eliam, 
bcr will ci>nt:nu liydrojjon chloride,: un- . 
5 reacted hydroHuoric acid gas and /or car- / 
bou (ettachloridc ..tbfectlier with various; , 
. proportions -of CFCh, CF,C1,;.CF3C1 and- 
. Cl'\. The acids maj^hW rbmov 

in«»^ successively , with wafer%ind caustic 
10 sotta solution and the gases dried by con-/ . 
tact ■ with concentrated /sulpliuri'c 'arid; . 
each of these* reagents being maintained, 
at about 50" C. in order, that the fluoro-- 
methanes shall not be condensed. . The 



l.^; T- 



genj fluoride and carbon tetraehlbride, the / . 
projwrtion of the fornier to tho- latter 
being 0.:i-!i : 1 by volume,, and- the time of 
contact with the catalyst being 20 sees. 
Tho olY-gases were washed. with water iind 70 
can.'itic soda solution, dried with sulphuric 
acid.'cacli of the.'Hi reagents being main- 
tained at 50* C.j and condensed at 
*-r50' C. On analysis tho:gaJ5<.*3 were- - 
found- to have owing f^nstitutiou ; 76 

• Ch,CU - - ■ 47.2% by weight' ; ' ' . 
. CL'Cl, . - - 45.9% M 
ecu - - G.9% 



15 dried exit ga.scs mt^y he then litiueficd by . ' . , . ' , . '. , ,^ 

• coolihi? foabout -50' C. aud fractioned;. ihe eouversion of hydrufluonc Jicid 0. 



. w^.Ulg 

Alternatively any carbon' tetrachloride 
present and rtny monofluorotrichlorometh- 
ane may be 'removed directly (either 
20 separately or toffc! her) from the exit gases 
bx means of "one or more condtnising 
columns working at -appropri'itc. temper- 
atures, and the acids subsequently re- 
moved bL'fore . condensing the remaining 
25 fluoricatcd hydrocarbons. 

The following examples illu.strate our 
invention: — 

Example 1. 
To prepare the catalyst coke broken to 

30 pass* a J" mesh and stay on a 1/5" mesh 
\vxis impregnated with 5% of its weight 
of chromic chloride, and dried in a cur- 
rent of nitrocen at 450' C. Gaseous- 
hydrogen tluoride was bubbled tlirough 

35 carbon tetrachlori'le lieated to 68 — 70" C. 
to obtain :i mixture of reactant vapouls 
containing about 20% by volume of hydro- 
gen fluoride. Thismixturew-as passed over 
the catalyst in a chamber at 400" C. the 

40 time of contact being 20 sees. The exit 
gase.s were first cooled to 0' C. to condense 
lis Tuuch as i)ossible of tjie excess carbon 
tetrachloride together with »:)me CKCU 
and then scrubbed successively with 

45 water, dilute caustic^ sodA/soIuthm, and . 
concentrated sulphuric, acid-. The resi- 
dual CFCla, C.F=C1, and any remaining 
ecu were finally, condensed by coohng to 
-50° C. 

50 • Ex.\Mri.E 2. ■ ' " . 

A chromium fluoride catalyst was,- pre-, 
pored by treating 103 nartg by weight of . 
chromic chloride with excesi aquwus 
ammonia. • The -precipitated chromium 

55 hvdroxide ' was washed "with water and 
the/ product treated with 100 .parts by 
. wciMit of G0% aqueous hydrofluoric 3icid. 
Tho coke (1/8"-.!/ IG" mesh) was pasted 
with this chromium fluoride to give a 

60 catalvst containing 15% by weight of 
chromium fluoride and the whole w-as 
dried out in ;v nickel catalyst tube in a 
current of nitrogen for 4 — 5 hours at 
450* C. Over this catalyst maintained at 

65 '"i^O* C/ was* passed a mixture 'of hydro- 



fiuorinate{l livdrocarbous was practically. 
IIJ0%: 

The proces.s of Example 2 was repeated 
using a catalyst temperature of 450' C. 
Tho condensed gases had the following 
composition : 



Si) 



85 



CL-CI, 

ecu 



ay. 4% by weight 
fiO.G% 
5.9% . 



J 1 



Practically complete conversion of the 90 
hvdroj'en fluoride was attaiujd. 



Ex.tMPr.K 4. 
Tile process <)f Example 2 was repeated, 
the r..tio Hl'/CCh being 1.20:1. The 
gases liad the following composition: 
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CFX'l, 

CL'Cl, 

CGI. 



82.1% by weight 
17.9% 

trace. . 



ExAMri.B 5. : ' 

. A mixture of lib' and CCU vapour in 100 /. 

the ratio of 2.0:1 was passed- over a . ; 
ehromium fluoride catalyst prcjKircd as in 

"Exam])le 2, and maintaincHl at 55(1* C, . ['r 

the time of wntact with the catalyst . 
being 20 sees. Tlie gases were collcKited 105 

as in Example 2, and had the following .'.I 

composition : . i\ 



CF,Cl 

OlsCl, 

Cb'Cl, 

cel. . 



8.1% by weight 
07.8% „ . . . 
24.1% „. . „ 
trace. 



■A 
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• Haying now particularly described and 
ascoriaincd the natirre' of. our said inven- 
tion and in what manner the same is to be 
performed, we declare that what wo clnim 115 

'is ■ 

1. Process for tlic prc))aration of fluoro- 
derivativcs of hj'drocarbons which com- 
prises reacting hydrogen fluoride nt aji 
elevated temperature and in the j)resence 120 
of a chromium halidc with the vapour of 



; 5 



10 



15 



: a saturated halogea derivative of a lower 
aliphatic ; hydrocarbon containing- not 

. more thaa three carbon atoms and at least 
one halogen atom other than fluorine. 
.2. Process as claimed in Claim 1 iu 
whicii the. chromium Utilitle is'cjiromiuni 
fluonde. : : * ; T : ; • 

. 3. Process for the preparation of Huoro- 
dcrivativea^ of methane .which comprises 
reacting hydrofluoric acid at an elevated 
temperature .<uid ia the' presence of a 
chromium* halide with the* vapour of oar- 
.. hon. tetrachloride. 

4. Process. a^; claimed iu CJ.aim ;i in 
which the. chromium halide is chromium 
fluoride-. .\. ; 

5. Process as. claimed in Claims 1, -J 



or 4 in which the reaction is carried out 
, ut a temperature of 350"— •350*', C. 

G. Process as claimed iu Claims 3 or 4 20 
in whicli the reaction is carried out at a 
temperature of 400*— 5o0' C. the time 
.of contact of the vapours with the catalyst 
being 15 — 25 seconds. 

7. Process for the preparation of tiuoro- 25 
derivatives of hydrocarbons substantially 
□3 hereinbefore .<lescribed. 

3. Fluoro-derivatives- of hydrocarbons 
wheuever prepared by " the\ i)rocesses 
claimed in any of the preceding, claims or 30 
by their obvious chemical equivaloiiLa. 
Dated this 4tli day of January, I03G. 
AVILLIAAT MOllRES, 
Solicitor for the Applicants. 
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